The male stickleback displays a gradual change in reproductive behaviour as the eggs develop over the nesting cycle, with a decrease and cessation of courtship behaviour (e.g. zigzag dance) and an increase in fanning, i.e. ventilation of the nest and eggs. Prolactin (PRL) is known to stimulate fanning behaviour in several teleosts, including the stickleback, in which furthermore the PRL cells of the pituitary have been found to be more active during the later parental phase than during the initial sexual phase of the nesting cycle. In order to determine whether courtship behaviour is also affected by PRL, we measured zigzags (frequency of the behaviour towards a female/30 min), in addition to measuring fanning (seconds/30 min), both before and after PRL administration in nesting males without eggs. Treatments were performed by intraperitoneally injecting nesting males with either saline, ovine PRL (7.8 µg/fish) or coho salmon, Oncorhynchus kisutch, PRL (0.001, 0.01, 0.1 and 1.0 µg/fish). Saline injections affected neither fanning nor zigzag behaviour. Ovine PRL increased fanning, but had no effects on zigzags. Time spent fanning increased and zigzag frequencies decreased following injections of salmon PRL at all doses. Our results suggest that the increase in prolactin activity previously observed during the stickleback parental phase is involved in the control of both the increase in fanning and the decrease in courtship behaviour as the eggs develop over the nesting cycle of this species.
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Summary
The male stickleback displays a gradual change in reproductive behaviour as the eggs develop over the nesting cycle, with a decrease and cessation of courtship behaviour (e.g. zigzag dance) and an increase in fanning, i.e. ventilation of the nest and eggs. Prolactin (PRL) is known to stimulate fanning behaviour in several teleosts, including the stickleback, in which furthermore the PRL cells of the pituitary have been found to be more active during the later parental phase than during the initial sexual phase of the nesting cycle. In order to determine whether courtship behaviour is also affected by PRL, we measured zigzags (frequency of the behaviour towards a female/30 min), in addition to measuring fanning (seconds/30 min), both before and after PRL administration in nesting males without eggs. Treatments were performed by intraperitoneally injecting nesting males with either saline, ovine PRL (7.8 µg/fish) or coho salmon, Oncorhynchus kisutch, PRL (0.001, 0.01, 0.1 and 1.0 µg/fish). Saline injections affected neither fanning nor zigzag behaviour. Ovine PRL increased fanning, but had no effects on zigzags. Time spent fanning increased and zigzag frequencies decreased following injections of salmon PRL at all doses. Our results suggest that the increase in prolactin activity previously observed during the stickleback parental phase is involved in the control of both the increase in fanning and the decrease in courtship behaviour as the eggs develop over the nesting cycle of this species.
Introduction
Hormonal-behavioural relationships have been extensively studied in teleost fishes showing parental care, notably the changes and effects of androgens in the three-spined stickleback, Gasterosteus aculeatus (Borg & Mayer, 1995; Páll et al., 2002a, b) . Nevertheless, the endocrine control of reproductive behaviour in fishes is still far from understood. The stickleback's pronounced reproductive behaviours, together with its adaptability to small laboratory aquaria and its readiness to breed in captivity makes this small teleost fish a good model species to study these hormone-behaviour relationships.
In the breeding season, the stickleback male establishes a territory and builds a nest. Nest building is followed by a sexual phase, with vigorous courtship and spawnings. Following the spawning(s), courtship behaviour (zigzags) gradually decreases and eventually ceases during the later parental phase, while paternal behaviour (fanning) increases as the eggs develop (e.g. van Iersel, 1953; Páll et al., 2002b) . The most pronounced courtship behaviour, the zigzag dance, is a swift series of sideway jumps towards the stickleback female, repeated until the female follows the male down to the nest or leaves the territory (van Iersel, 1953) . Fanning, ventilation of the eggs (and initially also the empty nest), is the most pronounced paternal behaviour in sticklebacks and is performed using the pectoral fins (van Iersel, 1953) .
One of the internal factors that could be responsible for the changes in reproductive behaviour over the nesting cycle of male sticklebacks is prolactin (PRL). This multi-functional hormone has been shown to play an important role in the control of parental care in both mammals and birds (Binart et al., 1999) . In the male stickleback, PRL cell activity, as estimated using quantitative electron microscopy, is greater during the parental phase compared to the sexual phase (Slijkhuis et al., 1984) . Although, it is at present not possible to measure circulating PRL levels in the stickleback, the results by Slijkhuis et al. (1984) are in general agreement with a recent study by Tacon et al. (2002) who showed that both plasma and pituitary levels of the two PRL-isofoms increased during the period when maternal behaviour was expressed in the mouth brooding cichlid, Oreochromis niloticus. Sticklebacks injected with ovine PRL (Molenda & Fiedler, 1971) or implanted with homologous pituitary PRL-lobes (de Ruiter et al., 1986) during their sexual
